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The survival of silage lactic acid bacteria in the gut of ruminants assessed by 
culture-independent microbiota analysis methods 
（培養によらない細菌叢解析手法で評価した発酵飼料中乳酸菌の反芻動物消化
管における生残性） 




Three experiments were carried out to assess whether the silage lactic acid bacteria (LAB) survive in the gastrointestinal tract of 
ruminants. For the first step, wilted Italian ryegrass silage was prepared in mini-bag silos, and fed ad libitum to 3 goats equipped with 
rumen cannulae. Silage was given alone or with concentrates at a 1:1 ratio on a dry matter basis. The LAB communities were 
compared among silage, rumen fluid, and feces. The LAB detected in the wilted silage included Lactobacillus plantarum, L. brevis, L. 
murinus, and L. sakei. Bands indicative of L. murinus were detected in either the rumen fluid or feces whereas the bands indicative of 
L. plantarum, L. brevis, and L. sakei were not. The LAB communities found in the gut were not remarkably affected by the 
consumption of silage LAB, even when the silage was accompanied by concentrates that facilitate gut fermentation. 
Secondly, we performed a practical survey to identify the LAB inhabiting bunker-made whole crop corn silage and the feces of 
silage-fed dairy cows. To obtain diverse silages produced in practice, we collected 1 representative silage sample and 3 different feces 
samples from dairy cows on 3 dairy farms in Hua Bei, China and 3 in Kyushu, Japan. Although image analysis of denaturing gradient 
gel electrophoresis (DGGE) band patterns indicated clear separation between silage LAB and faecal LAB, 3 (L. acetotolerans, L. 
pontis, and L. casei) of the 8 silage LAB survived digestion and were detected in both silage and feces.  
For the third step, silage, rumen fluid, and fecal samples of dairy cows were collected at 2 different research institutes that 
offered total mixed ration (TMR) silage throughout the year. A total of 14 LAB species were found in TMR silage samples, of which 
5 (L. acetotolerans, L. pontis, L. casei, L. suebicus, and L. planatrum) were detected in dairy cow feces. Most of the DGGE bands 
detectable in feces were also seen in the rumen fluid, indicating that any elimination of silage LAB took place in the rumen rather 
than in the post-ruminal gut segments. 
In this serious of experiments, 6 of 21 LAB species found in silage were detected in goat and dairy cow feces. About one-third 
of the silage LAB was found to have the potential to convey their probiotic function; hence, silage can be regarded as a good vehicle 
for the propagation and delivery of probiotic LAB. In addition, among the 6 LAB species assumed to survive in the gut, 4 (L. 
acetotolerans, L. pontis, L. suebicus, and L. murinus) have never been reported to inhabit silage by plate-culture technique. Therefore, 


















L. pontisおよびL. casei）は糞便まで到達していると判断された。 
続く実験では，TMR（完全混合飼料）サイレージを100%給与した牛群を対象として，サイレージ，ルーメ
ン液および糞便のサンプルを採取した。DGGEおよび主成分分析の結果，サイレージの乳酸菌は多くがルー
メンで排除されることが示され，ルーメン細菌との競合性が牛消化管における生残性を決定づけると判断さ
れた。 
これらの結果は，サイレージに含まれる乳酸菌が糞便まで到達することは困難であるが，高い生残性を示
す菌種もあり，発酵貯蔵で飼料にプロバイオティクス機能を付与することが可能であることを示している。
DGGEで確認された難培養性菌種の分離にも成功しており，それらを使った新しい技術開発にも期待が持て
る。得られた知見および成果が関連分野の研究者に与えるインパクトは大きく，韓紅燕氏は自然科学研究科
の博士（農学）の学位を受ける資格があるものと判断した。 
  
